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Cyberknife treatment of small lung lesions

Purpose: To assesshe accuracyof dosecalculatonsfor Cybeknife treamentof smalllungtumors, peformedwith the Monte Carlo
DoseCalculaton algoithm (Multiplanv2.1andlater). Method and M aterials: Verification measurementsere peformedin slab
phartomsandin anewly congructedanthropomorphithoraxphantom both madetissueequivalentmaterialfyGammexRMl). The
modukrthorax phantomcanbe configuredwith sphericalSolid Watertumorsof 10, 20 or 30 mmin diameterembeddedn lung
tissue equvalentmaterial. Measurenerts weremainly performedwith Gafchiomic EBT film, complementedvith singlepoint diode
measurerants. Single bean experimentswereperformred for variousslabphantomsgor conesof 5, 10,20 and60 mm beamdiameter.
Monte Carlo calculatons werealso comparedvith the simplerray tracingdosecalculationalgoiithm alsoavaiable in MultiPlan.
Results: Gafchrome EBT film measuementsandMonteCarlo calculatbnsfor singlebeamirradiationsof homogeneouslab
phartomswerein exceélentagrementwith water phantommeauremaets andtheray tracingalgorithm predictions This provedthat
(1) ourbeamdatawascorectly modeledin theMonte Carloalgorithm, and(2) the Gafchiomic EBT film wassuitable for further
expeiments.Forinhomogereousslab phantons, Monte Carlo calcuated absoute doseggenerallyagreedwithin 3% with
measurerants, evenfor thesmalles field (5 mm). For theray tradng algorithm largedeviationsof up to 45%in the dosere-build
areain tumorbehindlungwereobserved.Also for the 3 solid lungtumors in thethoraxphantomMonte Carlodo< calculationsvere
in excellentagremen with meauremens, while with theray tracing algorithm high doseareasvereover-predictedbothin sizeand
in dos. Concluson: Excellentageemenwasfound betwveenMonte Carlo andmeasuementsn inhomogeneougnthropomaphic)
phartoms For treatmenbf (smal)) lungtumorsMonte Carlois the preferreddosecalculationengine.



